Diet of Boana albopunctata (Anura: Hylidae) in an Atlantic Forest fragment of southeastern Brazil. Anurans are important in trophic food chains because they feed on invertebrates, many of which are harmful to humans. We investigated the diet of 100 specimens of Boana albopunctata from an Atlantic Forest fragment in Ponte Nova municipality, Minas Gerais state. We obtained 107 prey items. The most common prey were Lepidoptera, Araneae and Coleoptera. This species tended to select larger prey in smaller quantities as found in previous reports, but differed in the taxons selected because of spatial and temporal variation in microhabitats and the availability of invertebrates in savannas.
Introduction
Anuran diets are determined by evolutionary, environmental and ecological factors that shape, biomechanical structures for feeding, foraging strategies, body size and physiological restrictions (Wells 2007) . Invertebrates compose the majority of anuran diets, but because of the opportunistic behavior of many species, anurans usually are considered to be generalist predators (Duellman and Trueb 1994 , Wells 2007 , Solé et al. 2009 ). However, prey items such as vertebrates are utilized by some species (Caldwell 1996 , Rödel and Braun 1999 , Hirai and Matsui 2000 .
The Atlantic Forest in Brazil, a diverse biome, has the greatest number of endemic species of anurans in the world (Haddad et al. 2013) . Research on anuran reproduction, distribution, and vocalization of its anurofauna is abundant (e.g., Bertoluci and Rodrigues 2002, Haddad and Prado 2005) , but few studies on diets exist.
Boana albopunctata (Spix, 1824) ( Figure 1 ) is an arboreal species broadly distributed in South America, occurring throughout northeastern Argentina, northern Uruguay, eastern Bolivia and eastern Paraguay (Frost 2016 ). The species is abundant throughout its range and in Brazil it occurs mainly in the central, southeast and northeast (Bahia state) regions (Haddad et al. 2013) . Considered a habitat generalist, it occurs in open vegetation and does not depend on forest environments to breed (Brandão and Araújo 2001, Frost 2016) .
Reports on the natural history and diet of B. albopunctata within its range are scarce, with only two studies conducted in the Cerrado in west-central Brazil (see Araújo et al. 2007 , Guimarães et al. 2011 . Herein, we describe the diet of B. albopunctata from an Atlantic Rainforest fragment in southeast Brazil. Our goal is to identify the food items that compose the diet and to provide information on the natural history of this species.
Materials and Methods
We analyzed the stomach contents of 100 adult individuals (96 males and 4 non-gravid females) of Boana albopunctata (mean SLV = 48.2 ± 4.5 mm) from the herpetological collection of the Universidade Federal de Juiz de Fora, Minas Gerais state. The collection catalog indicates that the specimens were from Fazenda Apaga Fogo, Ponte Nova municipality, Minas Gerais state, southeastern Brazil. This area Atlantic Forest. The area is situated 431 m a.s.l. and has a humid subtropical climate (CWA), with a dry winter and a hot, humid summer (Peel et al. 2007 ). The mean annual temperature is around 19°C. The specimens were collected during the rainy season (February 2014).
Stomachs were removed through a small abdominal incision and contents were placed in preserved in 70% alcohol. We used a stereoscope microscope to identify the prey and to classify the items that we found according to their taxonomical order. We measured snout-vent length (SVL) and jaw width (JW) of each specimen using a digital caliper (to the nearest 
Results
Among the analyzed stomachs, 30 (30%) were empty and the other 70 stomachs (70%) contained at least one prey item. We obtained 107 prey items (Table 1) , representing 7 insect orders, including Coleoptera, Hemiptera, Hymenoptera, larval Lepidoptera, Mantodea, Odonata and Orthoptera. We also observed Acari, Araneae and Gastropoda. The most frequent items were Lepidoptera (21.05%), Araneae (17.89%) and Coleoptera (15.79%). According to the IRI, these items were the most important in the diet of Boana albopunctata. Regarding prey volume, Orthoptera (34.36%), Lepidoptera (larvae) (20.44%) and Araneae (14.38%) were the most common items. However, 14.74% of prey were largely digested, making it impossible to identify them.
Jaw width and SVL of B. albopunctata were correlated with prey volume (r² = 0.0721, p = 0.0175; r² = 0.0881, p = 0.0083; Figures 2 and 3), indicating that individuals with larger jaws and body size fed on larger prey. We did not and the total number of prey in the stomach (p = 0.493). 0.01 mm). We measured prey length and width and estimated prey volume from an ellipsoid w/2) 2 (l/2), where w is the width of each prey, and l is the length of each prey. Stomach contents (CAUFJF 1233 (CAUFJF -1289 (CAUFJF , 1300 (CAUFJF -1344 were deposited in the herpetological collection at the Universidade Federal de Juiz de Fora.
For each anuran specimen and for the total of examined stomachs, we calculated the numerical and volumetric percentages of each prey category. We calculated the Index of Relative Importance (IRI) to determine the importance of each prey category in the diet of B. albopunctata by using the equation of Pinkas et al. (1991) : IRI = F%(N% + V%), where F% is the mean percentage of prey occurrence, N% is the numerical percentage of prey and V% is the volumetric percentage of prey.
We utilized a simple linear regression to asso ciate body size (SVL) with the largest prey volume found in each stomach (e.g., Sabagh and Carvalho-e-Silva 2008) . We performed a simple linear regression with R program to evaluate the rela tion ship between JW and the prey dimensions. The data showed normality required for linear regressions. 
Discussion
Previous studies have indicated that species of Hylidae are generalists (Brandão and Araújo 2001) . Boana albopunctata consumed a wide variety of food items, explaining the feeding prey in the environment. The larval stages of Lepidoptera, Araneae and Coleoptera were the most frequent items in its diet.
Consumption of larval Lepidoptera can be related to energetic gain for B. albopunctata. Larval insects have low mobility, few structures lined with exoskeletons (Batista et al. 2011) and, hence, more digestible material than other prey categories. Lepidoptera larvae become an attractive prey because the frog exspends little prey. Araneae was the second most common and numerically consumed prey. Numerous groups of spiders weave their webs among shrubs near streams Mendonça Jr. 2012, Rodrigues et al. 2014) , making them susceptible to predation by species that use shrubs as a microhabitat. Coleoptera, the third most important item in the diet of B. albopunctata, is frequently reported as most abundant item in studies of anuran diets (e.g., Duré and Kehr 2004 , Maneyro et al. 2004 , Schaefer et al. 2006 , Pazinato et al. 2011 ). This order is predictably the most available in the environment because of its high diversity, being the taxon with more species (Rafael et al. 2012 ) and its high abundance in hot climates. The empty stomachs found in the current study can indicate investment in vocalization because males do not eat during reproductive periods (Van Sluys and Rocha 1998), or it may be because of the time between Araújo et al. (2007) assessed the diet of Boana albopunctata in a population from the Cerrado in the rainy season and found that Hymenoptera and Lepidoptera were the most numerically abundant categories. Another Cerrado population of B. albopunctata was sampled in rainy and dry seasons, and Coleoptera, Aranae and Orthoptera were the most important items for that population (Guimarães et al. 2011) . The difference between diet composition of the Cerrado population and the Atlantic Forest population may be due the habitat and prey availability differences between the two regions, since the previous studies were conducted in the rainy season. Like Araújo et al. (2007) and Guimarães et al. (2011) , we observed a tendency for frogs to select larger prey in smaller quantities, such as Orthoptera and Lepidoptera. Individuals of B. albopunctata in the Atlantic Forest seem to pursue a strategy of low energetic cost in foraging.
Prey selection among different orders is nutritional value, availability and abundance in the environment (Santos et al. 2003) . Another important aspect related to prey selection is the anuran head size, which is a determinant in choosing the maximum size of prey that can be consumed (Duellman and Trueb 1994) . Our results indicate that the relationship between body size (SVL) and jaw width (JW) is et al. (2011) also found a positive relationship between prey and anuran head measurements. Body size or gape size is an important factor in choosing a suitable prey size (Strüssmann et al. 1984) , ensuring the ingestion of various types and proportions of prey based on the ability to open the mouth (Pough et al. 2004) . This pattern is known in amphibians of the families Bufonidae, Leptodactylidae and Cycloramphidae (Duellman and Trueb 1994) and, once larger individuals select larger prey, et al. 2011) .
Based on our results we conclude that Boana albopunctata from an Atlantic Forest fragment in southeast of Brazil is a generalist food and habitat species, as indicated in previous reports (Brandão and Araújo 2001) . Nevertheless, our results are biased because the specimens used for this work were taken from a herpetological collection, and we do not have information on the specimens. Despite this bias, we found a large number of food items, reinforcing the idea that B. albopunctata is a predator with opportunistic behavior, similar to another population in the Brazilian Cerrado. Therefore, this work contributes to the natural history of this species and emphasizes the importance of conducting studies in different habitats to understand feeding patterns of widely distributed species.
